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(57) ABSTRACT 

A penetration-obstructing article comprising a multiplicity of 
fabric layers of fibers having elongation at break of less than 
8%, measured according to EN 12562, wherein there are at 
least two groups of fibers in at least one single fabric layer, 
wherein the regions of a first group have a first fabric density 
DG1 according to Walz of from 8% to 80% and wherein the 
regions of a second group have a second fabric density 
according to Walz of from 8% to 80% and wherein the dif 
ference between DG1 and DG2 is at least 3%. 
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PENETRATION-OBSTRUCTING ARTICLE 

CROSS REFERENCE 

0001. This nonprovisional application claims the benefit 
of U.S. Provisional Application No. 61/129,085 filed Jun. 4, 
2008, which is incorporated by reference herein in its entirety. 

BACKGROUND 

0002 The present disclosure relates to an article to 
obstruct penetration, the article comprising layers of fabric 
made of yarns composed offibers having elongation at break 
of less than 8%, as measured according to EN 12562. 
0003 Articles to obstruct penetration, made of layers of 
fabric, are generally known. The document JP 61275 440 A 
discloses an antibalistic vest of layers of fabric in which the 
yarns are in a satin weave. In contrast to yarns in a linen 
weave, for instance, the yarns in a satin weave are less 
strongly fixed within the fabric structure. According to the 
document JP 61275 440 A, that improves the energy absorp 
tion by the vest of a bullet, compared with the energy absorp 
tion of a vest having the fabric layers in a linen weave. How 
ever, difficulty of handling fabric layers having a satin weave 
is a disadvantage. For example, cutting and layering of Such 
fabric layers in production of an antiballistic object is very 
costly. 
0004. The document WO 02/14588 A1 discloses the use of 
laminated fabric layers in which the fabric layers have a satin 
weave for antibalistic objects. But there is a disadvantage in 
the use of laminated satin-weave fabric layers in that the high 
ability of the open satin weave to absorb energy is lost 
because of the lamination. A further disadvantage is that 
satin-woven fabric layers allow high trauma from a shot. Thus 
satin weaves in fabrics with antiballistic action exhibit not 
only difficulty in handling the fabric layers but also bad 
trauma values. 

0005. It is, therefore, one objective of the present disclo 
sure to make available an article of the sort named initially to 
obstruct penetration which at least avoids the disadvantages 
of the state of the art and can nevertheless be produced with 
good antibalistic properties. 

SUMMARY 

0006. The objective described above may be attained with 
a penetration-obstructing article comprising a multiplicity of 
layers of fabric having yarns of fibers with less than 8% 
elongation at break according to EN 12562. In at least one 
single layer of fabric, these are at least two groups of regions, 
in which the regions of a first group exhibit a first fabric 
density DG1, according to Walz, of 8% to 80%, and in which 
the regions of a second group exhibit a fabric density DG2. 
according to Walz, of 8% to 80%, and in which the difference 
between DG1 and DG2 is at least 3%. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 shows schematically the weave pattern of a 
fabric layer for producing the penetration-obstructing article 
according to the present disclosure. 
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0008 FIG. 2 shows schematically the weave pattern of a 
comparison fabric layer. 

DETAILED DESCRIPTION 

0009. The penetration-obstructing article described herein 
may include a multiplicity of layers of fabric of fibers having 
elongation at break of less than 8%, such as less than 5%, or 
less than 3.5%, as measured according to EN 12562. 
0010. The difference of at least 3% between DG1 and DG2 
must be understood as an absolute value, so that DG1 can also 
be greater than DG2 without the difference being a negative 
value. 
(0011. In embodiments, the fabric density DG1 is from 8% 
to 31%, such as from 8% to 25% 8% to 20%. 
0012. In further embodiments, the fabric density DG2 is 
from 32% to 80%, such as from 32% to 70%, or from 32% to 
50%. 
0013 The fabric density according to Walz is determined 
by the following formula: 

DG=(d+d)^xfxf. 
in which 
0014) d=diameter of the substance of the warp yarn in 
mm, 

I0015 d, diameter of the substance of the weft yarn in 
mm, 

I0016 f warp fibers per cm 
(0017 f, weft fibers per cm. 
The diameter of the substance of the yarn, d or d, is calcu 
lated as follows: 

VDenier 
88.5 x VDensity 

d 

in which d is either d ord, the denier of the yarn in question 
is in dtex, and the density of the yarn is used in g/cm. 
0018. The fabric density calculated from the formula 
applies for linen-weave fabric. If the weave is other than linen 
weave, a weave correction factor must be included in the 
calculation. The following values, for example, are used for 
this weave correction factor in fabrics having special kinds of 
WeaWS 

Panama weaves 2:2 O.S6 
Twill weaves 2:1 O.70 
Twill weaves 2:2 O.S6 
Twill weaves 3:1 O.S6 
Twill weaves 4:4 O.38 
Satin weave 1:4 O.49 
Satin weave 1:5 0.44 

0019. The fabric density, DG, calculated from the formula 
according to Walz is multiplied by these correction factors. 
The fabric density is reported in percent. 
0020. By means of the regions with different fabric den 
sities according to Walz within each fabric layer, it is possible 
advantageously to use the advantages of high fabric densities 
or low fabric densities quite deliberately where they are 
needed within a fabric layer. For instance, marginal areas can 
be made up of a fabric layer having a comparatively higher 
fabric density than areas in the center of the fabric layer. 
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0021. The elongation at break is determined according to 
the Standard EN 12562 in the current 1999 version. 
0022. If untwisted multifilament yarns are examined, 
there is a twist gain of the yarns as stated in the standard EN 
12562. If yarns with staple fibers or other already-twisted 
yarns are used to measure elongation at break, the determi 
nation of the elongation at break is essentially the same. But 
if the staple fiber yarns or the twisted yarns already have a 
gain from the twist, the additional twist gain of the staple fiber 
yarns or the other twisted yarns does not occur. 
0023. In embodiments, the regions of the first group may 
have a first type of weave, and the regions of the second group 
may have a second type of weave. The first type of weave may 
differ from the second type of weave. In this way, the different 
fabric densities of the regions of the first group, in comparison 
with the regions of the second group, can be obtained advan 
tageously by means of the different weave types between the 
regions of the first group compared with the regions of the 
second group. Thus, different fabric densities can be pro 
duced advantageously, for example, in spite of using yarns 
having the same deniers in both regions. 
0024. In embodiments, the regions of the first group have 
satin weave as the first weave type. The satin weave is may be 
a 1/5 or 1/4 satin weave. 
0025. The regions of the second group may have a twill 
weave or a 1/1 linen weave as the second type of weave. If the 
satin weave in the regions of the first group is a 1/5 weave, the 
twill weave of the second group may be a 2/1 weave. If there 
is a 1/4 satin weave in the regions of the first group, the 
regions of the second group may have a 2/3 or a 1/4 twill 
weave or a 1/1 linen weave. 
0026. It is likewise desired for the yarns of the regions of 
the first group to have a first yarn denier and the regions of the 
second group a second yarn denier. Here, the first yarn denier 
may differ from the second yarn denier. However, it is also 
desirable for the first yarn denier to be essentially the same as 
the second yarn denier. If different yarn deniers are used 
within the regions of the first group, compared with the 
regions of the second group, a difference in fabric density can 
be produced between the regions of the first group and the 
regions of the second group even if the same weave type is 
used in the regions of the first group and the regions of the 
second group. The first yarn denier and the secondyarn denier 
can be in the range of 100 dtex to 8,000 dtex. However, if the 
two regions have different weave types, then the difference in 
fabric density due to that can be increased advantageously by 
using different yarn deniers in the different regions. 
0027. It is desirable for the regions of the first group to 
have a yarn denier of 100 dtex to 1,000 dtex, and the regions 
of the second group to have a yarn denier of 1,050 dtex to 
8,000 dtex. 
0028. It is further desirable for the fabric layer in the 
regions of the first group to have a first thread count and that 
in the regions of the second group to have a second thread 
count. The first thread count and the second thread count can 
be the same or different, and can be in the range of from 2 
threads/cm to 50 threads/cm. It is especially desirable for the 
fabric layer in the regions of the first group to have a first 
thread count of 2 threads/cm to 10 threads/cm and the regions 
of the second group to have a second thread count of 10.1 
threads/cm to 50 threads/cm. 
0029. It should be apparent that the fabric densities 
according to Walz in the regions of the first group and the 
regions of the second group can be influenced by the factors: 
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weave type, yarn denier/type and thread count. If the regions 
of the first group differ from the regions of the second group 
by just one of those factors, that can produce a different fabric 
density according to Walz, between the regions of the first 
group and the regions of the second group. Obviously, the 
regions of the first group and the regions of the second group 
can also differ with respect to two, or all, of the factors. 
0030 Quite generally, the fabric layers, or a fabric layer, 
for producing the article according to the present disclosure 
can, independently of the existing weaves or thread counts, 
have yarns in the regions of the first group and the regions of 
the second group with yarn deniers of about 100 dtex to about 
8,000 dtex. Furthermore, the fabric layers or a fabric layer for 
producing the article according to the present disclosure can, 
independently of the existing weaves or yarn deniers, have a 
thread count of 2 threads/cm to 50 threads/cm. Obviously, the 
fabric layers to produce the article according to the present 
disclosure can, independently of the existing thread counts or 
yarn deniers in the regions of the first group and the regions of 
the second group, have a linen weave or a twill weave or a 
satin weave. 
0031. It is preferable for the regions of the second group to 
make up an area proportion of from 20% to 80% of the total 
area of the fabric layer, such as from 30% to 60%, or from 
40% to 50%, of the total area of the fabric layer. The regions 
of the second group should desirably not be made continuous 
within the fabric layer. Rather, the fabric layer may have a 
multiplicity of regions of the second group, with the regions 
of the second group being separated from each other, for 
example, by a multiplicity of regions of the first group, but 
still with points at which the regions of the second group 
contact each other. There can, accordingly, also be a multi 
plicity of non-continuous regions of the first group within one 
fabric layer. In addition, it is also possible for there to be more 
than two groups of regions with different fabric densities 
according to Walz, within the fabric layer. The regions of the 
first group and the regions of the second group may each 
extend over at least one repeat of the selected weave. 
0032. It is desirable for the regions of the first group and 
the regions of the second group to be mutually arranged in a 
strip patternora checkerboard pattern. Other patterns are also 
possible. Such as a diamond pattern or a triangular pattern. It 
is also further possible for regions of the first or second group 
to occur predominantly in the marginal region of the fabric 
layer (like window frames, for instance) and for the regions of 
each of the other groups to occur in the central region of the 
fabric layer. With two successive fabric layers of the penetra 
tion-obstructing article, the Successive fabric layers can be 
structured essentially the same as each other, or different from 
each other. For a different structure, for example, a first fabric 
layer can have regions of the first group in the marginal region 
and regions of the second group in the central region, while a 
second fabric layer has regions of the second group in the 
marginal region and regions of the first group in the central 
region. 
0033. It is further desirable for the yarns for producing the 
fabric layer of the article to obstruct penetration to be aramid 
yarns, yarns of polyethylene having an ultra-high molecular 
weight, yarns of polypropylene having an ultra-high molecu 
lar weight, yarns of polybenzoxazole or yarns of polyben 
Zothiazole. For example, yarns made of fibers of poly(p- 
phenylene terephthalamide). Such as are marketed as 
TWARONR) by Teijin Aramid GmbH, are suitable for use 
herein. It is also possible for there to be different yarns in a 
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fabric layer, contributing to a partial variation of the fabric 
density. The fabric layers can be made of multifilament yarns 
or staple fiberyarns or of mixtures of the two types of yarns. 
It is desired for the fibers of the yarns to have strengths greater 
than 900 MPa, such as strengths greater than 1100 MPa, as 
measured according to ASTMD-885. 
0034. The penetration-obstructing article according to the 
present disclosure may be used to produce protective clothing 
Such as bullet-resistant vests. Obviously, the article according 
to the disclosure can, by appropriate forming of the fabric 
layers, also assure protection against stabbing. 
0035 FIG. 1 shows schematically the weave pattern of a 
fabric layer for producing the penetration-obstructing article 
described herein. The A regions the fabric layer has a 1/1 linen 
weave with a fabric density according to Walz of for 
example, 37%. The fabric layer in the B regions has a 1/5 satin 
weave (consecutive numbers 2.2.3.4.4), such that the fabric 
density according to Walz can, for example, be 16%. Then, 
the B regions are regions according to the disclosure of a first 
group and occur in a checkerboard arrangement with respect 
to the A regions, which represent the regions of a second 
group. The weave patterns shown in FIG. 1 indicate the fabric 
layers from which the package according to Example 1 is 
formed for the Subsequent shooting tests. 
0036 FIG. 2 shows schematically the weave pattern of a 
fabric of satin weave with the corresponding negative. In the 
C regions shown the fabric layer has a 5/1 satin weave (con 
secutive numbers 2,2,3,4,4), while the C regions have a 1/5 
satin weave (consecutive numbers 2,2,3,4,4). In spite of dif 
ferent weave types in the C and C regions, the fabric density 
according to Walz is 16%, for example, in both regions. In the 
example embodiment of FIG. 2, the 1/5 satin weave (region 
C) was made with two repeats and the 5/1 satin weave (region 
C) with one repeat. The weave patterns shown in FIG. 2 show 
the fabric layers from which the package according to Com 
parison Example 3 were constructed for the Subsequent 
shooting test. 

EXAMPLES 

0037. In the Example and in the Comparison Examples, 
the yarns used to make the fabric layers are aramid filament 
yarns having a strength of 3384 MPa according to ASTM 
D885 and an effective denier of 960 dtex. They were pur 
chased from Teijin Aramid GmbH as TWARONR 930 dtex 
f1000. The aramid filament yarns have elongation at break of 
3.45%, as measured according to EN 12562. The aramid 
filament yarns have a density of 1.44 g/cm. 
0038) Numerous packages, each made up of a multiplicity 
of fabric layers, were examined. 

Comparison Example 1 

0039. The article, or the package, according to Compari 
son Example 1 comprises 26 Superimposed fabric layers, with 
each fabric layer having 1/1 linen weave and a thread count of 
10.5/cmx10.5/cm. The fabric density according to Walz, is 
37% for each of these fabric layers. 

Comparison Example 2 

0040. The package according to Comparison Example 2 
likewise comprises 26 fabric layers, but with each fabric layer 
having a 1/5 satin weave (consecutive numbers 2.2.3.4.4). 
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The thread count is 10.5/cmx10.5/cm. The fabric density 
according to Walz is 16% for each of these fabric layers. 

Example 1 
0041. The article of Example 1 comprises 26 fabric layers, 
with two groups of regions having different fabric densities. 
Each fabric layer used to make the article according to the 
present disclosure has, as regions of the first group, regions 
with 1/5 satin weave (consecutive numbers 2.2.3.4.4) and 
thread counts of 10.5/cmx10.5/cm. For this first group the 
fabric density according to Walz is 16%. The regions of a 
second group are formed by regions within the fabric layer 
having 1/1 linen weave with thread count of 10.5/cmx10.5/ 
cm. The fabric density according to Walz for the regions of 
this second group is 37%. The ratio of regions with linen 
weave to regions with satin weave is 1:1. The Satin weave has 
two repeats in the warp and weft directions, while the linen 
weave has six repeats in the warp and weft directions. The 
fabric densities according to Walz were calculated according 
to the formula shown previously as follows: 

Pisecond group, 1/1 linen weave, 960 dex; 10.5x10.5 per 
on=37% 

Pitfirst group. 1/5 satin weave, 960 dex; 10.5x105 per 
on=37%x0.44 (correction factor)=16% 

0042. The fabric layers of the article according to the 
present disclosure were produced by feeding in filament 
groups as dobby goods on a gripper loom with a dobby loom. 
Six shafts are required to feed the yarns to make the regions in 
the linen weave, and six shafts are required to feed the yarns 
to make the regions with satin weave. 

Comparison Example 3 
0043. The package of Comparison Example 3 comprises 
26 fabric layers. The fabric layers are made with the method 
described in Example 1 such that each fabric layer has two 
different weaves. The fabric density according to Walz within 
the fabric layer is the same, in spite of different weaves. A 1/5 
satin weave (sequence numbers 2.2.3.4.4) and a 5/1 satin 
weave (sequence numbers 2.2.3.4.4) were used as the weaves. 
The fabric density according to Walz is 16% in all the regions. 

Comparison of the Ballistic Ability 
0044) Three packages of each of the Comparison 
Examples 1 to 3 and Example 1 were tested for each type of 
ammunition. Each package (~5.2 kg/m) had 26 layers of 
fabric, and was fired on eight times with each type of ammu 
nition at a range of 10 meters to determine the Vso value and 
the absorbed energy. The Vso value is the bullet velocity at 
which there is a 50% probability of penetration. A Weible 
plasticine block was placed behind each of the packages. The 
energy absorption was calculated as /2 mv, with m being the 
bullet weight in kg and V the Vso value found, in meters/ 
second. 
0045. In a second study to check the background deforma 
tion (called trauma in the following), a Weible plasticine 
block was used as before. As is well known, the bulge of the 
side away from the threat (shooting side) is a measure of the 
trauma caused by a bullet. To determine the trauma, each 
package was placed in front of the Weible plasticine block and 
fired on eight times at a range of 5 meters with an approxi 
mately constant Velocity in the range of 434 meters/second to 
443 meters/second. Four shots were aimed at the outer region 
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of the package and four shots at the inner region of the 
package. With the selected bullet velocities, there were no 
penetrations, just embedded bullets. The average trauma, as 
the depth of penetration into the plasticine, in mm, was deter 
mined from these eight shots for each design and each type of 
ammunition. 

0046 Tables 1 and 2 summarize the means of the results of 
the shooting tests. 

Shooting Test 1 

0047 Fired on with Remington .44 Magnum, JHP, 15.6 g. 

TABLE 1. 

Vso Energy absorption Trauma 
(mis) (J) (mm) 

Comparison Example 1 488 1858 50 
Comparison Example 2 493 1896 59 
Comparison Example 3 492 1888 57 
Example 1 497 1927 S4 

0048. As shown in Table 1, the package made according to 
Comparison Example 2 (satin weave) has a Vs value of 493 
m/s and a corresponding energy absorption of 1896 J when 
struck by a .44 Magnum. To be sure, the shot trauma for such 
a package is 59 mm. The package from Comparison Example 
1 (linen weave), on the other hand, has a bullet Vso of 488 m/s 
and an energy absorption of 1858J. In this case the trauma is 
only 50 mm. Thus the open satin weave (Comparison 
Example 2) is distinguished by higher energy absorption than 
the linen weave (Comparison Example 1) but the trauma is 
distinctly worse than for a linen weave. The article according 
to the present disclosure (Example 1) has a Vs value of 497 
m/s, corresponding to an energy absorption of 1927 J. The 
trauma for the package of Example 1 is 54 mm. It is com 
pletely surprising to one skilled in the art, and unpredictable, 
that the article according to the present disclosure actually 
exhibits greater energy absorption than the package of purely 
satin-weave layers, with improved antiballistic properties. It 
is also completely surprising that the value of the trauma with 
the package of Example 1, although slightly greater than the 
trauma value for the package according to Comparison 
Example 1, is distinctly improved over the trauma with the 
package of Comparison Example 2. On comparison of the 
packages according to Comparison Example 3 and Example 
1, it can also be determined, Surprisingly, that it is not the 
occurrence of different weave types within a fabric layer that 
causes improvement of the energy absorption and of the 
trauma, but that there must also be different fabric densities in 
the different weave types. With the combination of linen 
weave and satin weave within a fabric layer (Example 1) the 
good antiballistic property of a satin weave could be com 
bined with the stability of a linen weave in a surprising way. 
A fabric layer produced in that manner exhibits better energy 
absorption when fired on, compared with a pure linen weave, 
and better trauma action compared to a pure satin weave, as 
well as a distinctly improved handling ability. 
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Shooting Test 2 
0049 Fired on with a Remington .357 Magnum, JSP 10.3 

9. 

TABLE 2 

Vso Energy absorption Trauma 
(mis) (J) (mm) 

Comparison Example 1 505 1301 37 
Comparison Example 2 526 1411 46 
Example 1 513 1342 41 

0050. According to Table 2, the energy absorption of a 
package of purely satin-weave layers (Comparison Example 
2) when struck by a .357 Magnum is slightly above that of the 
article according to the present disclosure (Example 1), but 
the trauma when the article according to the present disclo 
Sure is used, is distinctly less than the trauma occurring when 
a package of purely satin-weave layers in fired on. 
We claim: 
1. A penetration-obstructing article comprising: 
a plurality of layers of fabric with yarns having elongation 

at break less than 8% as measured according to EN 
12562, 

wherein there are at least two groups of regions within at 
least a single fabric layer of the plurality of layers, with 
the regions of a first group of the at least two groups 
having a first fabric density DG1 according to Walz of 
8% to 80%, and with the regions of a second group of the 
at least two groups having a second fabric density DG2 
according to Walz of 8% to 80% and with the difference 
between DG1 and DG2 of at least 3%. 

2. The penetration-obstructing article according to claim 1, 
wherein the first fabric density DG1 is 8% to 31% and the 
second fabric density DG2 is 32% to 80%. 

3. The penetration-obstructing article according to claim 1, 
wherein the first fabric density DG1 is 8% to 25% and the 
second fabric density DG2 is 32% to 70%. 

4. The penetration-obstructing article according to claim 1, 
wherein the first fabric density DG1 is 8% to 20% and the 
second fabric density DG2 is 32% to 50%. 

5. The penetration-obstructing article according to claim 1, 
wherein regions of the first group of the at least two groups 
have a first weave type and regions of the second group of the 
at least two groups have a second weave type, and wherein the 
first weave type and the second weave type are different from 
each other. 

6. The penetration-obstructing article according to claim 5. 
wherein the first weave type is a satin weave. 

7. The penetration-obstructing article according to claim 6. 
wherein the satin weave is a 1/5 or 1/4 weave. 

8. The penetration-obstructing article according to claim 5. 
wherein the second weave type is a linen weave or a twill 
WeaW. 

9. The penetration-obstructing article according to claim8, 
wherein the twill weave is a 2/1 twill weave or a 1/4 twill 
weave and the linen weave is a 1/1 linen weave. 

10. The penetration-obstructing article according to claim 
1, whereinyarns in the regions of the first group of the at least 
two groups have a first yarn denier and yarns in the regions of 
the second group of the at least two groups have a second yarn 
denier, and wherein the first yarn denier and the second yarn 
denier within a fabric layer are different from each other. 
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11. The penetration-obstructing article according to claim 
1, wherein the yarns of the regions of the first group of the at 
least two groups have a first yarn denier and the yarns of the 
regions of the second group of the at least two groups have a 
second yarn denier, and wherein the first yarn denier and the 
second yarn denier within a fabric layer are the same. 

12. The penetration-obstructing article according to claim 
10, wherein the first yarn denier and the second yarn denier 
are in the range of from 100 dtex to 8,000 dtex. 

13. The penetration-obstructing article according to claim 
10, wherein the first yarn denier is from 100 dtex to 1,000dtex 
and the second yarn denier is from 1,050 dtex to 8,000 dtex. 

14. The penetration-obstructing article according to claim 
1, wherein regions of the first group of the at least two groups 
have a first thread count and regions of the second group of the 
at least two groups have a second thread count, and wherein 
the first thread count and the second thread count within a 
fabric layer are different from each other. 

15. The penetration-obstructing article according to claim 
1, wherein regions of the first group of the at least two groups 
have a first thread count and regions of the second group of the 
at least two groups have a second thread count, and wherein 
the first thread count and the second thread count within a 
fabric layer are the same. 

16. The penetration-obstructing article according to claim 
14, wherein the first thread count and the second thread count 
are in the range of 2 threads/cm to 50 threads/cm. 
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17. The penetration-obstructing article according to claim 
14, wherein the regions of the first group have a thread count 
of2 threads/cm to 10 threads/cm and the regions of the second 
group have a thread count of 10.1 threads/cm to 50 threads/ 
C. 

18. The penetration-obstructing article according to claim 
1, wherein the regions of the second group cover a surface 
proportion of 20% to 80% of a total surface of a fabric layer. 

19. The penetration-obstructing article according to claim 
1, wherein regions of the first group of the at least two groups 
and regions of the second group of the at least two groups are 
arranged in a checkerboard pattern with respect to each other. 

20. The penetration-obstructing article according to claim 
1, wherein regions of the first group of the at least two groups 
and the regions of second group of the at least two groups are 
arranged in a strip pattern with respect to each other. 

21. The penetration-obstructing article according to claim 
1, wherein the yarns comprise aramid yarns, polyethylene 
yarns with an ultra-high molecular weight, polypropylene 
yarns with an ultra-high molecular weight, polybenzoxazole 
yarns or polybenzothiazole yarns. 

22. The penetration-obstructing article according to claim 
1, wherein the fibers of the yarn have a strength greater than 
900 MPa according to ASTM D885. 

23. Protective clothing comprising the penetration-ob 
structing article according to claim 1. 
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